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TITLE: New High-Voltage Laboratory in Siberia. 
PERIODICAL: Vestnik elektropromyshlennosti, 1960, No.7, pp.18-21 


TEXT: In 1960 a comprehensive high-voltage laboratory was 
built at the Tomskiy politekhnicheskiy institut (Tomsk Polytechnical 
Institute), Breakdown phenomena of gaseous and liquid insulation, 
the breakdown and destruction of solid dielectrics ‘and the insula- 
a tion systems of high-voltage power equipment will be studied in 

i this laboratory; it will also be available for experiments by 

3 students specializing in high-vo} tage engineering. The laboratory 

Posh has a high-voltage hall of 460 m“ floor space, an open testing area 

an of 4000 m*, and auxiliary buildings. The main equipment consists 
of a 5000 kV outdoor and a 3000 kV indoor surge generators and a 
series of test transformers rated at 50 c.p.s., 1000 kV and 
1000 KVA. The space occupied by this equipment was the main 
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factor determining the dimensions of the high-voltage laboratory. 
The high-voltage hall is 21 x 22 m with a height of 16 m. It has 
natural illumination from the southern and western sides, a 
ventilation system that ensures complete replacement of the air 
five times an hour, water-operated heating and electric lighting. 
For handling the equipment a 5 ton gantry crane with a span of 

20 m is available. The 3000 kV surge generator is 9 m high with 
Cross-section dimensions of 2.5 x 4 m, The step up-rectifier 
system for charging the surge generators is based on a doubling 
circuit with a maximum voltage of 300 kV and a power consumption 
of 20 KVA during maximal conditions, A photograph is included 

of the 3000 kV surge generator with a sphere-sphere gap. The total 
weight of the generator is about 12 tons. It has equipment for 
automatic striking of the first discharge gap, automatic grounding 
on disconnecting the generator, equipment for changing the polarity 
of the pulse and remote control of the movement of the rod with the 
intermediate discharge gaps and of the bottom, 1 mm dia., metering 
sphere, A l2-stage, 1200 kV surge generator is also erected in 
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this hall and is built in six storeys, each containing condensers 

in metallic housings, 0.28 pF, 100 kV operating voltage; when using 

a surge capacitance of 23 000 pF, the energy reserve is 16.5 kW-secs. 
There is also a third surge generator, of 600 kV, made up of two 
stages and having an energy reserve of 17.3 kW-secs when the 
capacitance during the surge is 96 000 pF. The screening, which is 
described, proved sufficient during operation of the surge 

generator to exclude any electromagnetic influence on the metering 
and radio circuits in the halls neighbouring the high-voltage hall. 
Test transformers are used as the high-voltage a.c. source, and : 
are installed in two zones of the high-voltage hall. For inter- 4 
phase tests, a 250 kV, 150 kVA transformer is used. Phase 

insulation is tested by means of a 200 kV, 35 kVA transformer. The 
transformers have a stepless voltage regulation and the necessary 
protective equipment, For measuring the high-voltage, 50 cm dia. 
sphere~sphere discharge gaps and 300 kV voltmeters are provided, 
Liquid insulation is tested in a tank of 3 m dia. and 16 m° volume 
which has a removeable lid and a bushing designed for 110 kV. 
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Control of each of the high-voltage apparatus and the metering 
equipment is independent and is concentrated on a platform 3 m wide 
located at the third storey fitted with control panels for the 

200 kV and 250 kV transformers and for the 600, 1200 and 3000 kV 

surge generators. The dimensions of the hall were governed by the 

size of the 3000 kV surge generator. The outdoor test space, Xx 
80 x 50 m, is provided for investigating insulation under the 

conditions of the Siberian climate. The high-voltage equipment of 

this test area consists of three 1000 kV, 1000 kVA transformers and 

a 5000 kV surge generator. The control of the high-voltage outdor 
apparatus is from a single-storey building with a floor space of 

170 mn”, A photograph is included of the outdoor test area which 

also shows a general view of the high-voltage laboratory building. 

The training and auxiliary buildings consist of a high-voltage 
laboratory with equipment for obtaining a.c., d.c. and surge 

voltages up to 300 kV, an over-voltage laboratory, an oscillographic 
laboratory and an insulation engineering laboratory, with an air- 
conditioned chamber in which any temperature between -70 and 100°C 
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can be maintained while a high voltage of 30 kV is applied. 
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VOROB'YEV, A.ti., doktor fiziko-matematicheskikh nauk, prof.; z 
Loe BORISOV, K.I..,-kand.tekhn.nauk, dotsent; TOLPYGO, 0.B., - 
ane kend.tekbn,nauk, dotsent; KALYATSKIY, I.1, 
"High-voltagea enginesring,”® Part.3, No.1: "Wave processes 
and internal overvoltages in electrical systems" by L.I. 
Sirotinskii, Reviewed by A.A. Vorob'ev and others. 
Elektrichestvoe no,5:89-90 My '41. (MIRA 14:9) 

(Blectric power distribution—High tension) 

(Sirotinskii, LI.) 
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Breakdown of a high vacuum by shert voltage pulses 
uchab. gave; fiz. no.4:76-81 163. (MIRA 16:9) 


i i i imeni Kirova. 
1. Tomskiy politekhnicheskiy institut imeni 5.M. 
cr (Breakdown, Electric) 


APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000620220003-6" 


ind dla FOR RELEASE i el eae ue Reree: punt ehoooezoe<0t.. 6 


KALYATSKIY, I, XY, Ite, kand. tekhn.nauk; SINEBHYUKHOV, A.G., inzh, 
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Power characteristics of an impulas spark in solid dielectrics. 
Isv. vys. uchet. gav.; energ. 6 no.3:96-98 Mr 163, (MIRA 1635) 


1. Tomskiy ordemm Trudovogo Krasnogo Znameni politekhnicheskiy 
institut imeni 5.M.Kirova. Pradstavlena seminarom Nauchno=issle- 
dovatel'skogo institute Vfsokikh napryashenly.i kafedry tekhniki 
vysokikh napryazhenty, 

(Electric dischargag ) (Dielectrics) 
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Filament voltage transformer, Vest. elektroprom. 34 no.7:70- 
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| ACCESSION NR: AP4033122 S/0120/64/000/002/0108/0109 4 
: AUTHOR: Barantsev, V. Si; Kalyatskiy, I. I.; Kleyn, R. Eu 
| TITLE: Mobile 300-kv 10-cps pulse generator 


SOURGE: Pribory* i tekhnika eksperimenta, no. 2, 1964, 108-109 


, TOPIC TAGS: surge generator, pulse generator, 300 kv . pulse generator, 
10 cps pulse generator, mobile 300 kv pulse generator 


ABSTRACT: A 300-kv pulse generator with a 10 ‘ ~sec front and a repetition 
frequency of 10 cps, intended for "special application," is briefly described. An 
LC charging circuit, charging choke coils, and separation inductances are used. | 
"The generator satisfactorily passed a cycle of tests with a short-circuited load, | 
: at 15 cps and an amplitude of 300 ky."" Data given: front duration, 0.2x 107° Bec} 
: number of stages, 7; capacitor type, KBGP-10, 0,5; impact capacitance, 18 nf; 
charging choke, 65 k; separation inductance, 1.43 mh; pulse energy, 
' 800 joules. Orig. art, has: 2 figures and 1 formula. 
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TITLE: Investigation of the effest of electrode material on pulse brea«down of a | 
highe-vacuun pap : ; i sm? 4 


SOURCE; Zhurnal tekhn.fiz., ve34, no.2, 1964, 348-351 


TOPIC TAGS: prealiown ; pulse breakdown, high-vacuum breakdown, electrode material, — 
graphite olectrode, lend electrode, copper electrode, aluminum electrode, steel 
electrode, aluminum steel electrode ' 
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“ABSTRACT: The breakdown of a 1 mm high vacuum gap between a 20 mm diameter heni- 
- spherical cathode and a plane anode was investigated with voltage pulses having 
riso times from 0.2 to 4 microsec. A pressure less than 2 x 10-5 mm Hg was main- 
‘ tained in tho gap, and electrodes of graphite, lead, copper, aluminum and steel 
were investigated. The pulses wore produced by discharge of a 100 kV capacitor, and 
the rise tines wera controlled by an R-C circuit. The potential across the gap was 

| measured and the breakdown was observed with an oscilloscope. The broakdowns occurr 
' ed during the rise of the pulse, and the earlier, the steeper the pulse. Breakdown . 
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‘times of 0.1 microses wore aaloves with all the electrode materials. The 0.1 mice: 
‘jrosec “pulse coefficient” , i-e., the ratio of the breakdown potential at 0. 1 micro=' 
‘tsec delay to the, Stati breakdown potential, ranged fron 1.93 for copper to 2.9 for. 
‘graphite electrodes, Except for the steel electrodes, which did not follow this a 
' ‘yule, the sulse coefficient increased with decreasing Young's modulus of the elec- | 
‘trode material. The: curves of breakdown potential versus delay time were convex to ‘s 
the time axis, except for steel electrodes. The steel electrode, curve was Slightly 
‘concave. Breakdown between aluminum and steel electrodes was investigated, each 
‘material ‘serving in turn as anode. The breakdown potential for very short delay 
‘times was approximately that characteristic of the anode material, and the shape of: 
‘the deYay time curves was reminiscent of that obtained when both electrodes were of | 
‘the cathode material. It is°considered difficult to reconcile the observed short 
delay times with Cranberg's hypothesis concerning vacuum breakdown (L.Cranborg, J. H 
_ Appl.Phys.23,518,1952) because of the long time required for a material particle to! 
‘traverse the gap. "In conolusion, the authors express their gratitude to engineer ' 
.B.M.Koval'chuk for participating in the preliminary erpertneate: " Orig.art.has; 3 ~~ 
oe and 1 table. 
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“TITLE: Investigation of pulse flashover of several solid dielectrics in vacuo . 
, SOURCE: Zhurnal telchnicheskoy fiwziki, v.34, no.8, 1964, 1471-1475 

| 

TOPIC TAGS; insulating material, flashover, s 


parkover, dielectric, particle ac- 
eelerator n : n : 


{ 

| 
{ ! 
‘ABSTRACT: In order to obtain data that might be useful in the design of accelera- | 
‘tors and other high~-vacuum high-voltage equipment,.the authors measured the vacuum } 
/ pulse Zlashover (sparkover) potentials of teflon, a vinyl plastic, an Cpoxy resin, 
/and an acrylic resin for pulse durations from 0.1 to 3 microsec. The apparatus is 
‘Gescribed alsewhere (i. I. Kalyatskiy and GM. Kassirov , Izv.VUZov ,Fizika No.4,1963),  : 
:The flashover always Occurred during the rise of the pulse. The only info:mation gi+: 
‘ven concerning pulse shape is a single oscillogram; in this case flashover cccurred: ~ 
‘While the pulse was st411 rwising at about half its initial rate. The specimens were : 
‘1.5 cm diameter cylinders from 0.5 to 2 cm long. The surfaces were worked with fine! 
; @mery paper, polished, washed. with benzene and alcoho), and the spooimona woro placd 
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i : . t . . 
‘in the discharge chamber between 4,5 cm diameter aluminun electrodes..The specimens 
“were subjected to a cleansing .dischargo, and the fiashover potentials were measured — 
‘both with increasing and with decreasing: pulse duration. 

‘increased with the length of the specimen, 

‘tors (ratio of pulsa to steady spark potent 

;microsec pulses. At 1.5 microsec the pulse 


Suggest that some of the o ma at longer pulse 
;durations, beyond the range of their measurements, Measurements were made with po-! 
‘lished aluminum, ground aluminum, and graphite electrodes; no differences were 
found. Reducing the cathode diamater to 1.5 cm incroased the flashover potential 
for short pulses by a factor 2; reduoing the anode diameter had very little effect, 
‘Specimens with carefully polished surfaces flashed ovor at a 30 to 40% lower poten- | 
' tial than those whose Surfaces had been worked with fine emergy. Orig.art.has: 6 — 
figures, ark oe s ; 
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BALYATSKTY, T.1o5 LIMASOV, Al 


Study of the pulse electric strength of some solid divilestrica 
of great thickness, Izv. SO AN SSSR no.2, Ser, tekhs nauk no.i: 
79-84. 64, (MIRA 17:8) 


1. Transportno~snergeticheskiy institut Sibirskogo otdejeniys 
AN SSSR, Nevosibirske 
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C: breakdown of air and water vapor at increased 


‘Sb, be yr Atelektrikoy i REsUprovodntkoys M.-L., 
103=1:0 


mrpetinag of air and water vapor at different 
for application times in the range (2 -- 20) | 


- ee 10" T e i of. ‘positive and negative polarity with aiaiuutee:. 7 
es eg to io BY were applied on a point secured at a distance a 77 20 mn oa, 
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..-The time of action of the pulse voltage was 
iselllograms. It ig established that the pulsed 
er vapor at increased pressure exceeds the strength: © 
pulses of negative polarity. For water vapor, |- 

‘ved in the dielectric strength of the gap in -| 
‘e- 20 atm, such a8 is characteristic of | Se 
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TITLE; Pulsed electrical yreakdown of parallel systems ) 


SOURCE: Ref. zh. Elektrotekhnika i energetika, Abs. 10B49 
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ABSTRACT: The comparative pulse resistance of intere 
vestigated (see figure for a sketch of, the arrangemen 


arranged in air Sair» transformer oil’S il? and at the 
© of the gaps Sair» Ssur? and S441) 


liquid" media Sguyr- By varying the rat 

electrode gaps of equa » LCs such 2 gaps between Sour 
and Sair> OF Sgur and S,419 ted in 8—12 pulses out of 20. 

For gaps of equal resistance, a 50% discharge voltage was determined (the time of the 

effect of the voltage was 1; The difference ,in penetrating voltage, od 
Sair and Sur increases as th odes{increase, and as the |_ 
time of effect of the vo qual resistance, Sour 
S41, decreases sharply 
increase in distance). 
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and: S oceurs more considerably when the time of effect of the voltage increases, 
which is explained by the different steepness of the yolt-second characteristics of 
the air and oil in the field of short discharge times. The ratio of gaps of equal | 
resistance, Ssur/Sair? in the field of the effect from 1 to 5.5 wsec remains prac- © 
tically unchanged. An increase in this ratio with an effect time of 55 ysec, presum~~.. 
ably, is associated with an increase in the surface ion discharges in the regions at | 
the electrodes. [Translation of abstract] 4 illustrations and bibliography of 6 
titles. [Tomsk Polytechnical Institute im. S. M. Kirov (Tomskiy politekhnich. in-t)]} 
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eeaaee: Ref. zh, Elektrotekhnika i energetika, Abs. 10B44 

eee SOURCE: Sb, Proboy dielektrikov i poluprovodnikov. M-L,, Energlya, 1964, 166-170 
ae TAGS: dielectric breakdown, solid dielectric, dielectric property 


ABSTRACT: In connection with the prospective use of spark-discharge (SD) energy for various 
engineering purposes, the study of the power characteristics of pulsed SD in solid dielectrics 

and a comparison of them with the characteristics of SD in gases and liquids is of interest, The 
variation in the quantity of energy liberated in a discharge channel in breakdown of rock salt 
crystals as a function of the magnitude of excess voltage is shown in Mig, 1. The maximum ~ 

rate of liberation of energy in breakdown of solid dielectrics is a direct function of the maxi- 

mum steepness of current build-up. The energy and capacity of the pulsed spark in solid di- [~~ 
electrics may be regulated by varying the amplitude of the voltage pulses fed to the sample dur- 
ing breakdown. Such regulation is possible only within a definite interval, the lower limit of 

which is determined by tha breakdown voltage of the solid dielectric. In connection with this, 
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possibility of regulating the power characteristics of 
SD by introduction of a retarding resistance Rret 
| was investigated. For the experiments, specimens 
of rock salt 20 mm thick were used, to which voltage 
pulses with an amplitude of 165 kv were fed from a 
pulsed voltage generator, having an impact capacitanc 
of 0.002 uf. The inductivity of the discharge circuit 
remained unchanged and amounted to 10° H. The 
introduction of Ryet into the discharge circuit leads 
Fig. 1 to a considerable decrease in the current amplitude 
Im (curve 2, Fig. 2) and the maximum rate of libera- 
_ tion of energy in the discharge channel P,, (curve 1). 
- |The energy liberated in the discharge channel when Rret = 46 ohm is reduced by 25%. The 
2 | minimum value of the discharge-channel resistance is determined by the magnitude of excess _ 
’ | voltage and when n= 1,2—1.4 amounts to 25—70 ohm. The time of establishment of the mini- 
mum value of discharge resistance in the time of the first half-period depends upon Rret» 
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1. Moskovakiy gosudarstvennyy universitet im. M.V.Lomonosova 
4 Institut elementoorganicheskikh soyedineniy AN SSSR, 2. Chlen- 
korrespondent AN SSSR (for Reutov). 
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Monomolecular m 1 cain of isotopic exchange between benzylmer- 
curd halides and radioactive mercury halides, Dokl. AN SSSR 
156 no. 1: 95-98 My '64. i (MIRA 17:5) 
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Abstract: No abstract. 
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16(1) 30V/44-59-1-426 
Translation from : Referativnyy zhurnal.Matematika,1959,Nr 1,p 85 (USSR) 
AUTHOR: Kalyayev, A.V. 


TITLE: On the Calculation of Stationary Processes in Non-linear Systems 
PERIODICAL: Tr.Teaganrogsk.radiotekhn. in-ta,1957,3,Nr 2,139 - 143 4 


ABSTRACT: Not abstracted in the original. 
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Notes 34044/60/000/007/051 /058 
Ntseo io C111/c222 - 
AUTHOR: Kalyayev, A.V. 
TITLE; Graphical-analytio method for the integration of nonlinear 


differential equations 


PERIODICAL: Referativnyy zhurnal. Matematika, no.7, 1960, 225, 


Abstract no.8309. Tr. Taganrogsk.radiotekhn,in-ta, 1958,2, 
111-123 


TEXT: The author proposes & grapgical analytic method for the solution 
of nonlinear differential equations of first and higher orders. In the 
latter case the equation is reduced to the corresponding system of : 
equations of first order. The Proposed method is called the method of the 
Sliding triangle; it consists in the fact that instead of the usual 
graphical construction of the first approximation according to Euler 
and the application of the additional half step, a characteristic 
triangle is constructed in every partial variation interval of x. 
Thereby the construction is not simplified as it is stated by the author 
but it becomes more difficult Since additional lines parallel to the 
coordinate axes must be drawn, It is evident that thereby the exactness 
of the graphical solution is diminished too, particularly for the 
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TITIE: “Analysis of Transients in Nonline 
ar Dynamic Systems 
(Analiz perekhodnykh protsessoy i } 
dinamicheskikh sistemakh) ane 


PERIODICAL: Izvestiya Vysshikh Uchebnykh Zavedeniy. ~ . 
1958, Nr 10, pp 3-11 (USSR) Y, Slektromekhanika, 


ABSTRACT: The system (of automatic control) is describe Eq ¢ 
subject to the initial conditions (2) which ore cama 
Given. It is then assumed that the function in Bq (1) 
is a polynomial in the arguments, in which polynomial 
the powers are integers. It is also assumed that YH 
is zero in the Steady state (all the other y's are 
derivatives with respect to time). It is proposed to 
solve this nonlinear differential system in terms of an 
approximate function (shown by broken lines in Mig ls 
the full line is the exact solution for the transient 
response ): a convenient approximating function is that 
of Kq (3) and the resulting error is given by Eq (4) 
subject to condition (5). Now Eq (3) is also the” 

_ Solution to the linear differential equation (6) with 
Card 1/3 initial conditions (7) which latter may be derived from 
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Eq (1) and (2). The argument then turns ¢ 

finding the coefficients by in Eq (6). The fee Ga 
is to substitute the function yy of Bq (1) into the 
approximating function (6) which gives an error defined 
by Hq (9); this error is minimised by choosing the bi, 
appropriately. The usual methods are applied to 7 
Minimise the integral of the square of the error. The 
second method is to reverse the process i.e. to substitute 
the approximating function into the exact differential 


equation. This second method has the advantape the 
certain awkward integrals are avoided. The caer déals 
with a system with a nonlinear feedback of the type shown 
in Fig 2. The full curves in Fig 3 and 4 have been 
derived by numerical methods; the broken curves have 
been found by the two methods of approximation. There 
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SOV/144-59-6-4/15 
Kalyayev Panov, D.N. and Sukhomlinov, M.M. Candidates 


Ses 
Ova ot Gntinuous Electrical Quantities Into a 


Digital Form 


Ievestiya vysshilsh uchebnykh zavedeniy, Elektromekhanika, 
1959, Nr 6, pp 25 ~ 33 (USSR) 


The authors describe an analogue-to-digital converter of 
their own design. The converter is based on the trans- 
formation of continuous function y(t) into a sequence 
of pulses having a frequency f such that f is 
proporticnal.to y(t). It is possible to design digital 
integrators and differentiators by employing the same 
principle. The basic converter, whose output is given in 
the form of a discrete binary code, is illustrated by the 
block schematic. of Figure 5. This consists of a detector 
©, which converts the input function y(t) into its 
modulus ye) » & Converter of the modulus fy(t), into 
a train of pulses [™ , a reversible counter P ; a! 


pulse generator [VY , an electronic switch 3P and 
a delay circuit IB - The functioning of the device is 
as follows. The converter of y(t) into a train of pulses 
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can be only operated with positive voltages. Consequently, 
it is necessary to form the modulus y(t)| .This is 
accomplished in the detector. The modulus’ is now converted 
into a train of pulses which is applied to the reversible 
counter P2 . Since the counter should add the pulses 
corresponding to the positive values y(t) and substract 
the pulses corresponding to the negative values of y(t) , 
the counter is controlled by an electronic switch. This 
applies an "adding" signal during the positive values of 
y(t) and a. subtraction Signal during the negative values 
of y(t) . The pulses are added (or subtracted) during a 
fixed interval At . This is done by controlling the 
operation of a counter by means of the timer-generator TV. 
The timer periodically "discharges" the counter and trans- 
fers the number of pulses recordéd in the counter into a 
memory device. After the transfer of the information into 
memory, the counter is re-set by the timer through the 
delay circuit. The system of Figure 5 can be employed to 
carry out a functional transformation of y(t) iffa 
Card2/4 "functional transformer" is inserted at the input of the 


Counter eee eee 
a # WUT Es ET a 
lat See INET eT ERO ET SSTSOTPEY 


APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000620220003-6" 


"APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000620220003-6 
rare rapes 15 ' : per eeeteT Ens i 


SHIR Rastbeulns ber eere gill 


ati TRE SER: PDS PE EHH S Se 
Het STi TURAL Eta 2: aif ae : a He batt TES) 


iii MELSRASET LSE 


SOV/144-59-6-4/15 


A Converter of Continuous Electrical Quantities Into a Digital Form 


Card3/4 


System. It is possible, however, to achieve the transformation 
if the frequency of the output pulses is made functionally 
dependent on y(t) , i.e. f = F(y) . An integrating circuit 
can easily be constructed. For this purpose, it is necessary 
to interrupt the line of the delay circuit in Figure 4. In 
this case, the reversible counter will continuously add on 
the pulses obtained from the output of the pulse converter. 
This process is equivalent to an approximate integration. 

The system of Figure 5 can also be employed as a differen~ 
tiator. For this purpose, it is necessary to add a flip- 
flop circuit and two switches K, which operate in accordance 
with the logic sequence indicated in the table in Figure 6. 
The most important element of the converter of Figure 5 is 

the y(t)-to-f transformer. This can take the form of the 
circuit described by V.I. Ryzhov (Ref 1). It is possible, 
however, to devise more Satisfactory transformers by employing 
an inductively coupled multivibrator (Refs 3-4). ~ 

A multivibrator of this type, based on two vacuum tubes, is 
Shown in Figure 8. Another satisfactory transformer circuit, 
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TITLE: A Frequency Impulse Convertor of Continuous 


Electrical Magnitudes 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, 
Elektromekhanika, 1961, No.3, pp.17-49 


TEXT: This article provides a detailed analysis of circuits 
that transform a continuous alternating voltage into a sequence of 

impulses of which the frequency is proportional to the input 

magnitude. The main design formulae are derived and experimental 

resulta are given, Often in using discontinuous control and 

impulse servo systems, it is necessary to convert continuous 

electrical magnitudes into a definite succession of impulses, 

One way of doing this is to use p frequency-impulse convertor, the a 
frequency of the output signals «i which bears a linear relation 

to the input magnitudes. Anotherway of doing this is to use a 
Symmetrical multi-vibrator circuit with inductive negative feedback 
based on vacuum or semiconductor triodes and magnetic cores with 
rectangular hysteresis loop. This article gives a detailed 
analysis of a circuit based on vacuum tubes (Fig.1) and makes 
Card 1/22 
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allowance for non-linearity both of the triodes and of the core, 

It is assumed that the core is of permalloy and that its 
hysteresis loop may be characterized approximately by straight 
lines as shown in Fig.2 so that each section of the loop 
corresponds to a linear functional relationship between the flux 
and the magnetomotive force, For the purposes of further analysis 
the loop is sub-divided into four sections denoted by Roman 
numerals in Fig.2 and relationships between the flux and the m.m.f, 
are written down for each section, As the circuit works over a 
wide range of triode parameters, it is necessary to allow for the 
relationship between the anode current of the triode on the one 
hand and its anode and grid voltages on the other hand, 


i, =f(u,, a) (5) 


In this case, the usual representation of Eq.(5) as a family of 
anode and anode-grid characteristics is inconvenient and 
accordingly the surface ig s f(ug, ug) is considered in the 
general form in coordinates of ig, ua and Uce A simple 
approximation to the surface i, = f(ug,uc) is to represent it in 
Card 2/22 
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the form of plane sections, as shown in Fig.3, in which the 

double hatched area corresponds to saturation, the horizontal 
hatched area above the line ug corresponds to the working region 
and that below this line to the region of blocking, It is also 
convenient to project the approximating surface on to the plane 
(Uy, Ug) ag is done in Fig.4, in which the line ABCD is the 
trajectory of the working point, As the frequency range of the 
frequency-impulse convertor does not usually exceed some tens of 
kilocycles, it is permissible to neglect stray capacitances of the 
circuit and leakage reactances of the windings and also the ohmic 
resistance of the core. It is then shown that the trajectory of 
the working point of the tube in coordinates (ug, Ue) is a straight 
lino as shown in Fig.4, and expressions are derived for the anode 
current and the anode and grid voltages corresponding to the point 
of intersection of the working line with the boundary between the 
Operating region and that of saturation. The principal equations 
of operation of the frequency-impulse convertor are then formulated 
taking os initial time an instant at which the flux in the core 
camacnees to increase from a certain negative value - (Fig.2), 


max 
Card 3/ 22 
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Equations are derived for the different sections of the loop. : 
For the first section, equations are derived for currents, voltages, 
m,m.f. and flux in the core. It is pointed out that since the time 
taken for the flux to reach the value @, is much less than ay. 


where | 
wi wy ww? 
Jp Ly | +$—— +]. (38) 


R; Rs R. (38) 


the following simplified expression may be obtained for the flux 
-and magnetomotive force. 


we wE.] E{f—t,) 
kh )+ RR J+ 7 ie (40) 
: E 
(Paz — (pb — | Faas qenc ke 
: Ww Ry R. 


R, 


m2 *) ; wE, ‘ E,(t— t,) 
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Whilst the currents ‘and voltages are given by 


a le 3 


Wh 
_ ete 


Ty, 


-&) 
1 ’ 


The second and third sections of the loop are then considered and K 
- corresponding equations are derived for them. The expressions 
“ derived so far include values of the maximum flux and m,m.f. 
¢ and Fax). Accurate expressions are first derived but 
_ aif, in Fig.l, E, = 0 and Rp is infinity, the following 
relatively simple expressions are obtained ~ 
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_ WE, [ utaRe — WAR, nc 
Rl 3) 


Lig Rie, Faw,R, | 
Page D, bite fe MeRe ~ WAR, — =e | 


R, L (Ri- Rw, + “4- yw, (74) 


t 


nae Dread 


Further simplification’ of these equations is possible in special 


cases but care is required to avoid excessive error. The conditias 
of excitation of the convertor are then considered. The previous 
analysis has considered the condition of the circuit from the 
instant. when the working point of the core is transferred from the 
second'to the third section of the hysteresis loop until the 
instant at which the working point of the left hand triode passes 
from the gaturation to the working region, as shown in Fig.4. At 
, this point, the current in the valve reaches a limiting value and 
thereafter the process may develop in one of two ways, only one of 
which is however of practical importance, In this case, the 

. Slope of the working trajectory is such that the limiting value of 
. Card se fnae 
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the current mentioned above is maximum and thereafter the valve 

current is reduced whether the working point passes into the region 

of saturation or to the working region, Under these conditions 
self-oscillation can be set up, in the first half period of which 

the left hand triode works and in the second half period the right 

hand triode. The various equations that have been derived so far 

remain valid under these conditions, In order that the auto- 

oscillatory process should develop, the slope of the working 

trajectory of the triode-should be selected in such a way that the 

current reaches a maximum value on this trajectory. This 

condition is fulfilled if the angle of slope a of the working 

trajectory relative to the axis Ug is greater than the angle 8 

formed by this axis and the straight line between the working and 5 
blocking regions, see Fig.6. For excitation of the circuit to , 
occur, the following relationship must be fulfilled 


oa | (80) 
Wa 

where WwW, and we are respectively obtained from 
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or do 
u,=E, — Waa: 


d® 
= E, + a 


which repr yeh the: ‘valve anéde and grid eoltdees respectively, 


A further condition for auto-oscillation to arise is then derived 
in the form of 


es, Ri = Re (82) 
We Re 


The a5 sondtt ions may be combined into the ye eor towing single 
condition | Nidend cet : 


le eRe * ‘ 
=< Wy < Ri—R; ; (83) 


' It is: deduced from this condition that triodes having a low 
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coefficient of amplification and low grid resistance R, are 
unsuitable for use in convertors of this kind. Provided that the 
condition of Eq.(83) is fulfilled, auto-oscillation develops in the 
circuit and curves of current, voltage m.m.f. and flux can be 
constructed. The period and frequency of auto-oscillation of the 
convertor are then considered and it is shown that there will be a 
linear relationship between the voltage E, and the frequency f 
over a very wide range if the core used has a narrow rectangular 
hysteresis loop and high remanent induction, For correct: 
operation of the frequency~impulse convertor, it is necessary that 
when one of the triodes is open and passing into the working 
condition, the second should be fully blocked; otherwise the range 
of linear proportionality between the voltage and frequency is 
restricted. It is accordingly necessary to consider the 
conditions under which both valves cannot be open simultaneously and 

: reference is made to Fig.8. On this figure the point to the left 

' and above point B is the working point of the left hand triode and 
the point to the right and below N is that of the right hand i 
triode, For convenience the ordinate is plotted in terms of pu, 
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instead of uc. From consideration of this diagram and the 
appropriate equations it is shown that the input voltage E, should 
not be less than a certain critical.value given by the following 
equation 


‘ pi, 1 Ry (am. _—20,)R, 
RE ON ial Mia Ls 1 
Be tan = Bw,(R, — 2R,) - <a wy, a(R; — —R ) a7 Ee, . (105) 


Operation of the convertor at low input voltages is then 
considered, © When the input voltage is very low, convertor 
operation breaks down because the maximum value of the m.m.f. 

Fnax is less ,than ’'Fo: and the working point of the core does not 
follow :the complete hysteresis loop. The equations for the first 
section of the hysteresis loop remain unaltered but those for the 
second are different and it is for this reason that the 

See aay, between input voltage and frequency breaks down at 
low voltages, . Thus the inductive multi-vibrator may have two 
operating pondikions in the first of which Fmax is greater than 


Fo, which is: tarmed condition A, for which the input voltage is 
' Card 10/ 22 
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proportional to the frequency. Under the second condition when 
Fmax is less than Fo, which is termed condition B, the frequency 
relationship is not linear. The results derived so far may be used 
to construct a general curve of the relationship between the 
frequency f of the inductive multi-vibrator and the input-voltage 
Eq shown in Fig.11 (pexcum B, A = operating condition B, A; 

Ea make = Ea maxi Ea mun = Ea min) It shows that there is a 
voltage E, min Which is the boundary point between conditions A andB, 
It is obviously desirable that this minimum voltage should be as 
small as possible in practice. This minimum voltage is then 
analysed and it is shown that its value Ea min may be reduced by 
reducing the m.m.f, Fg9, that is by making the core of a material 
with a very narrow hysteresis loop which is very rectangular, but 
both in theory and practice it is impossible that Eq min should 
be zero and accordingly some change in the circuit is necessary. 

In particular, the circuit of Fig.13 may be used, containing an 
additional source of supply by means of which the input voltage may 
be reduced below Ea min. Of course, at low values of Eq there is 
Some error but no great increase as before, Provided that 

EF, max/Ea min i8 greater than 200 to 300, the error is only some 
tenths of a percent which is fully acceptable for practical purposes, 
Card 11/22 
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The theoretical results were checked by an experimental study of a 
circuit of a frequency-impulse convertor based on a permalloy core 
and a vacuum triode type 6H8C(6N8S) and the results of this 
investigation are now given, The core is made up of permalloy rings 
the section and mean length of the core were respectively S = 30,2mm2 
and Ugy=9.4 cm, Five windings were wound on the core, two (included 
in the triode grid circuit) had wo=160 turns, The windings in the 
anode circuit had wy = 460 turns, Finally, the secondary winding 


had wo = 460 turns. The hysteresis loop of the core was oscillo- 
graphed and had the following main values; He = 13.55 A/m, 


By = 0.91 Wbh/m?, F, = 1,28 A, @, = 2.75 x 10-5 Wb, A double triode 
6N85 was used, To determine the approximate characteristics and 
parameters of the triode the relationship uc(ug) was determined for 
ig = const, see curves of Fig.17. This graph also shows the bound- 
aries between the region of blocking (a) the working region (b) and 
the saturation region (B), The following values were found for the 
triode from these results: Rg = 400 ohms, Ri = 8400 ohms, Re = 500 ohms, 
p=18,4, Oscillograms of the wave shapes of the various magnitudes 
were compared with the theoretical curves, agreement is very good 
and it is concluded that the theoretical analysis is accordingly 


correct, In order to compare theoretical and experimental curves 
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of £(E,), a calculation was made of the relationship between the 
auto-oscillation frequency of the convertor and the input voltage 

under both conditions A and B. The results are plotted in Fig,26 

in which the theoretical curve is shown by a solid line and the 
experimental curve is shown dotted, The agreement is satisfactory, 

It will be seen that there is direct proportionality between the 

input voltage and frequency within the range of 20 to 150 V. On 

further increase of the input voltage the circuit loses stability 

because the triode is overloaded, In order to extend the range of ‘ 
proportionality the triodes were connected in parallel and, in theary, eas 
Several triodes connected’ in parallel can replace a single equi- 
valent triode with appropriate changes in the resistance values} ; 
thereby the minimum possible operating voltage for condition A‘ is - 
reduced, When several triodes are used in parallel, the lower 

limit of proportionality between frequency and input voltage is 

displaced towards the origin. This conclusion was confirmed by 

experiment and proportionality was maintained between 8 end 150 V, F 
However, even this range is inadequate for practical purposes and 
therefore measures must be taken further to extend the linear 
relationship, This is achieved by connecting a certain additional 


resistance r, in the grid circuit, see Fig.27. This resistance 
Card 13/22 
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reduces the grid voltage of the valve under working conditions and 
maintains a high negative voltage on the blocked triode so that the 
working trajectory is a broken line with small slope and positive 
values of uc and high slope at negative values, As the reduction in 
anode and grid current improves the operating conditions of the tube, 
it is possible considerably to increase the value of Ea max - 
However, as in the negative grid voltage region the slope of the 
working trajectory is greater the non-operative triode is fully 
blocked at low values of input voltage Eq and the non-linear 
portion of the relationship between frequency and input voltage 

does not rise very much, Tests were made with an additional 
resistance ry, of 500 ohms and it was found that linearity was 
maintained in the range of 8 to 300 volts, Still better results 
were obtained by connecting five triodes in parallel with a 
resistance r, = 220 ohms, when the range of linearity was 2 to 
300 V.. However, these measures do not overcome the great increase 
in frequency at very low input voltages, The use of an additional 
source of supply to overcome this has been mentioned above, the 
circuit was checked experimentally and it was found possible to 
maintain linearity practically from 0 to 300 V and only near the 
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origin of coordinates was there some error which did not, however, 
exceed 1%, It is concluded that this type of convertor has been 
proved practical, It has the advantage of being supplied from a 
controlled source so that variation in the voltage on the outputs 
of the supply units has no influence on the convertor, Moreover, 
the input impedance is fairly high. The convertor frequency is 
not much affected by the resistances in the anode and grid circuits 
or by the tube characteristics, The frequency-impulse convertor 
may be designed for operation at low frequencies or at frequencies 
of some tens of kilocycles, A number of applications are 
mentioned, including: conversion of continuous electrical 
magnitudes into discrete double code; discrete integration of 
continuous magnitudes with output information in digital form; 
discrete differentiation of continuous magnitudes with output of 
differential in digital form. Semiconductor triodes may be used 
as well as tubes but these have a number of special features and 
further study is required. It is concluded that the inductive 
multi-vibrator is very flexible and may be used for various 
purposes, it is expected to find extensive use in the near future, 
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Shere are 32 figures and 11 references: 6 Soviet and 5 non-Soviet 


ASSOCIATION: Taganrogskiy radiotekhnicheskiy institut 
(Taganrog Radioengineering Institute) 


SUBMITTED; August 16, 1960 
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AUTHOR: Kalyayew, A.V. | , ‘aan 
TITLE: Ways of increasing the speed and expanding the logic capabilities of 


digital differential analyasns, PD») : 
‘SOURCE: ert vychislitel'nyye mashiny; Bet Il vsesoyuznoy 


konferentsii-seminara po teorli 1 metoda 
-Moscow, Izd-vo AN SSSR, 1962, 80-91. 


TOPIC TAGS: computer, analyzer, differential, digital, logic, speed, memory, 
commutation, electronic, paralle}, series, integrator 


'. ABSTRAGT: The author asserts that digital differential analyzers (DDA) have 
-hitherto served well in the laboratory, but that only now the use of DDA's as 
control-equipment elements in automatic control and regulation is coming into its ; 

‘own, (An editorial footnote disagrees with this position and points to the use of , 
DDA's in U.S. automatic navigation equipment since 1950, The author endeavors: 
to show that DDA's, contrary to past criticism, have in fact fairly broad logic 
possibilities without excessive complication of the circuitry. Plug-type jumper- 
wire commutation is not suitable for control equipment; hence, high-speed 
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electronic commutation between integrators is indispensable. Other requirements 
for DDA's as a control equipment, namely, small size, simplicity, .and dependabi- 
lity, practicability with both discrete and continuous signals received from the | 
controlled object, and the feasibility of issuing continuous and discrete control || ~ 
signals are all attainable in current practice, The paper deals with the three most: 
important problems: (1) Increase in the operating rate of DDA's; (2) realization ~i°" 
of electronic commutation; (3) attainment of the logic potentialities of the DDA. - 

Block diagrams of parallel~series and parallel-parallel DDA's are shown and tee 
analyzed. A comparison of the number of iterations per second, as wellas the... Sk 
-frequency range, shows that the parallel-parallel-type DDA is the fastest- 
operating, However, from the point of view of the equipment employed, the most 
advantageous appear to be the series-series and series-parallel types, whereas 

from the point of view of speed under real-time conditions, adequately satisfactory 
results can be obtained both with the series-parallel and with the parallel-series 

types. itis concluded that the series-parallel type is preferable over-all, since 

_ it comprises less equipment and yet provides a speed comparable with that of the 
parallel-series type. The problem encountered with this type, however, is that all 
information in the integrators must enter, be analyzed, and be transmitted in par- 

allel form. Practical devices are proposed therefor, and it is submitted that the’ 
construction of a series-parallel DDA appears fully realizable. The expansion of 
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‘he logic capabilities of the DDA ssquisey the development of fast-acting a = 
- commutation and the feasibility of altering the program in the course of the opera-. : ote 
‘tion on the basis of logical analysis of the external and internal information. This. ©." 
requires an overflow register and a commutation-program memory block. Changes oa 
-of program require a logic block which is most conveniently placed into the _: wed 
-program-~rerecording circuit. It is concluded that, in essence, the problem of the | 
expansion of logic capabilities of a DDA is reduced to the problem of the study of °°: 

certain matrix operators and methods for the correction of said operators in re-~ 
‘lation to certain logic conditions, The problem of this matrix-program correction — 
‘has not aS yet found’a solution going beyond a rudimentary state. Further develop-— 
‘ment of this problem promises extremely interesting results in the design of: com 
pact and flexible high-speed control machines based on DDA. Orig. art. has. i 
figs. and 20 numbered equations, ' 


“ASSOCIATION: none 


“SUBMITTED: 00. DATE ACQ: = 11Apr63 ENCL: °.00' | 


; ‘SUB CODE: GP, MM NO REF SOV: .000 OTHER: 000: 
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: oe V., Candidate of: Technical Setences: ree, 
‘» Obrosov, I.1., Candidate of Technical. Sciences 
peent: ang Rapedin, ‘V.1., Engineer, Senior Lecturer, : 


mien: 


tput: printing device for a aigi tal differential 
ti alyzer | 


bveatiya': vyeahikh uchebnykh zavedeniy. Elek seer é 
Kies, NO». dy 1963, 35-38 ae 


ied texts pee The ¢ output printer ‘qasceiied is used in eongunetion 
with! an ordinary Siang LO-~key machine of the type CAM-107 (SDM- 
vie 107), In the operation, the mumber is set by means of digital keys. - 
The device 1b ¢apable of printing the decimal number on a paper tape 
- 70 nth wide, Addition or subtraction is perfomed by pressing the 
appropriate | thy oF ite " etarting keys and the action is electromagnet- 
ic. The estimated: printing’ speed is 0,4 sec, without taking into 
account the wubtber idtarting time. The instrument is desiened to have. 
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SOUCE: Ref. zh. Avtomat., telomekh. 4 vy#ohiel. tekhn. Av. T., Abs. 3B10 
AUTHOR: Kalyayev, A. V. 
‘ PITLE: Digital integrators 


“CITED SOURCE: Tr. Seminara po metodam matem. modelir. i teorii elektr. tsepey. 
“In-t kibernetiki AN USSR, vy"p. 1, 1963 , 172-190 


TOPIC TAGS: integrator, digital integrator, synthesizing integrators 


TRANSLATION: Numerical integration formulas suitable for synthesizing digital : 
integrators are considered. Among them are: the rectangle and trapezoid formas 
and Simpson's formas. Conversion formulas with a limited number of digits are 
presented. Fundamental equations for integrators which take into account the 
‘transfer of variables from one integrator to another in the form of increments are 
developed. Block diagrams of digital integrators based on the fundamental equations — 
for each method of integration are considered; it is proven that the scheme realize 
ing the Simpson (parabola) formula has essential advantages in ite simplicity and 
accuracy over the schemes based on the rectangle and trapezoid formulas. Ten 
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AUTHOR; Kal yayev, A bt Vivi. Plyavchenko, O. Ne. oe | 


ORG: none 


TITLE: Some problems in the solution of differential equation systems using 
extrapolation digital integrating machines in the initial segment 


SOURCE: Kibernetika, no. 2, 1966, 13-17 
| TOPIC TAGS: information theory, digital integrator, digital differential analyzer, 


| differential equation system 
“eC 


' 


; On digital integrating machines. The relative merits of the use for this purpose of 
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interpolation and extrapolation difference formulas are discussed. Itis shown that 
a considerable reduction of machine complexity can be achiev <d if interpolation | 
formulas are employed in the design of the operational units o1 tne computer, while | 
on the whole the numerical solution of the equations is carried out by the extra- 
pelation method. For this purpose, the authors have broken down the numerical 
integration process into twe stages: a computation in the operational units of the 
proper increments by means of interpolation-type formulas, and subsequent extra- 
polation of the increments obtained one step ahead in order to compensate for the 
delay which results during the integration process, It is shown that the accuracy 
of the extrapolation of the increments is decisive to the accuracy of the solution, 
The method of consecutive approximations is used in the solution of the extra- 
| polation difference equations during each integration step in the digital integrating 
machine. The fundamental operations for the organization of the computations are 
| 


effected in the control device of the machine, giving rise to a certain inevitable in- 
crease in the complexity of the machine, However, the amount of additional equip- 
ment required will be negligible, Orig. art. has: 20 formulas. 


SUB CODE: SUBM DATE: 20Sep65/ ORIG REF: 005/ OTH REF: 001 


x 


Cord 2/2yaet” 


pi be el Pewee pct cries Ca ra Se] LEE LRA ER EN a 
PrP USP LED TIPTREE SP SCC ET ERT Ee SR Tere PAE eth os 
AVEHACS FM ARET READ BEATER eet E a7d EwTAVeRIHMAD AD ADHMM) BAAD AO Ae ELA ED te CUNeR SPST: CFE U AM PCLT We EWR EDOM BG OER SE LOGE PD RAPIE WS CSR EL ED A ET OU NOS RE CPOE PSE 


APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000620220003-6" 


APPROVED POR RELEASE: rd Sead tone CA ROPES 00513R000620220003- 6 


ACG NR: ap020695 SOURCE CODE: uiy00i6/66/000/006/0341/00 


AUTHOR: Meshalova, A. N.; Kodlyayev's A. Ba Drozdov, V. WN. 


re 
ted gt 


ORG: Moscow Vaccine and Sera Institute (Moskovskiy institut vaktsin i- -sivorotok 
i im Nechnikova : 
: ‘ 
TIPLE: Scrub typhus vaccine mechanism a 


SOURCE: Zh mikrobiol, epidemiol i immunobiol, no. 6, 1966, 147 


TOPIC TAGS: microbiology, bacterial disease, disease control, clinical “medicine, 
bacteria, epidemiology, scrub typhus vaccine , VACCINE 7mm Not eey 


ABSTRACT: 


Reasons for the noneffectivness of enteral scrub typhus vaccine have recently’ 
been discovered. When the vaccine reaches the digestive tract, digestive 
‘enzymes cause it to lose some its imminological properties. Experinents:.. 
conducted by the authors showed that the antibody titer after seven days". 

in rabbits immunized with heated vaccine was five times higher than in.° . 
rabbits receiving two injections of vaccines preheated with stomach fluids.: | 
.To protect the vaccine from digestive juices, it was enclosed in ae ae 
capsules coated with hydrolyzed fat plus stearine treated with tormslif’ 
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AUTHOR: Kalyayev, A. Vs 


ORG: none LV 

| TITLE: Numerical methods of Stieltjes integration in digital integration machines 

' SOURCE: ‘Kibernetika, no. 3, 1966, 30-45 

‘ TOPIC TAGS; numeric integration, integration theory, digital integrator, control theory 


ABSTRACT; At present, in an overwhelming majority of casos, digital integrating machincs 
(DIM) are so designed that information is transmitted in the form of single-order increments 
from one solving unit to another, on employing as the integration formula either the rectangle 
or the trapezoid rule, in this case, DIM usually are termed digital differential analyzers 
(DDA}. The single-order increments and low accuracy of the integration formulas restrict the 
accuracy and operating speed of DDA, The utilization of DIM in real-time control systems 
| absolutely requires a marked increase in their accuracy and operating speed compared with 
singla~order DDR, This may be accomplished by resorting to more exact integration formulas 
which require the simultaneous introduction of multiple-order increments during transmission 
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of information from one solving unit to another, Adams formulas cannot be employed for this 2 
purpose, since they are suitable only for the integration of systems of differential equations | 
presented in normal form, whereas DIM realize the Shannon system of differential equations, | 
In this connection, it is shown that this Shannon system of equations can be numerically inte- 
grated with the aid of the Stieltjes integral. The pertinent interpolation and extrapolation for- 
mulas are derived and their errors estimated, and it is shown that extrapolation formulas may | 
be converted to interpolation formulas by separating and performing separately the operations 
of the Integration and extrapolation of increments. Such a method of integration facilitates the 
design and construction of the digital integrators ance in oa integrating machines, 
Orig. art. has; 10 tables, 54 formulas, 2 figures. “ 
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Effact of thy and tir mutations on the thymine incorporation 
in Escherichia coli K~12 cells, Genetika no.3:119-126 S '65. 

(NIRA 18:12) 
1. Institut atomnoy energii imeni, I,VKurchatova, Moakva, 


Submitted July 26, 1965. 
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Kinetics of interaction between polyphenylene and 1,1-diphenyl-2~ 
picrylhydrazyl, Izv.AN SSSR.Ser.khim. noe2s304-309 F '64, 
(ltRA 1723) 
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How to determine the age of banded clays. Znan.ta pratsie 
no.6:11 Je '59, (MIRA 12311) 
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Translation from: Referativnyy zhurnal, Geologiya, 1957, Nr Oy 
p 176 (USSR) 


AUTHOR: Kalyayev, G. I. 


eines RAAT ALLA ANBAR T iat Nees S 

TITLE: Methods of Hydrogeological Appraisal of the Conditions 
for Constructing Reservoirs in the Steppe Regions of the 
UkrSSR (0 metodakh gidrogeologicheskoy otsenki usloviy 


_ stroitel'stva prudov v stepnoy polose UkSSR) 


PERIODICAL: ‘Tr. Kiyevsk. gidromelior. in-ta, 1954, vol 4, pp 68-78 


APS TRACT: Bibliographical entry 
Card 1/1 
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~ KALYAYRY, = [Keltatey, Hate]; ZARUBA, VeMs 
te rE ein eR I Fo" : 
Structure of the Sansagan overthrust. Geol, zhur, 17 no.4:40-46 
157. (MIRA 11:4) 
(Krivoy Rog Basin--Geology, Structural) 
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KALYAYEV, G1. [Haliatev, 


; Hae can we sare the age of the earth. (MIRA 132 5) 
oa .4:33-36 Ap ° 
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Now it is the region of the Donets Basin, Znan.ta pratsia 
NO012:25~26 D '59. (MIRA 13:4) 
(Donets Basin—Coal geology) 
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BELEVTSEV, Ya.Ns KALYAYEV, G.1,; ZAGORUYKO,L.G.; SKURIDIN,S.A,; STRYGIN» Sal} 
 FEDIOSHIN, S.i0.5 FOMENKO, Vetus 


wo -Kremenchug metallogenic zone.. Geol.rud. mestorozh. no.6: 
et. , (MIRA1A:3) 


1. AN USSR, Geologischeskiy institut, Kiyev. 
(Ukraine—Ore deposits) 
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KALYAYEV, G.I. [Kayiaiev, H.I.] 


Orekov-Pavlograd ore belt; metallogenic characteristics. Geol. 
zhur. 21 no.6336.43 '4l. (MIRA 1532) 


1, Institut geologicheskikh nauk AN USSR. 
(Ukraine--Ore deposits) 
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